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Analytic approach
Projecting changes in risk factor trends and their relationship to health outcomes at a population level is inherently challenging, more so when the health outcomes lag behind the risk factor changes by many years. Our analysis sought to understand the long-term consequences of reducing exposure to noncommunicable disease (NCD) risk factors among today's adolescents, both in terms of their impact on health outcomes and the investments that would be required to realise these impacts.
NCD mortality (including mortality attributable to major risk factors) increases exponentially with age, and risk only substantially begins to mount during middle age. As a result, this analysis required a long time horizon (five decades) in order to provide a balanced view of (mostly up-front) NCD risk reduction investments and their long-run consequences for premature mortality. Inherent to models with long time horizons is the concern that the future may unfold quite differently than modeled. The potential deviations from the model reference case are complex and may include: (i) demographic dimensions (eg, fertility patterns, migration, etc), (ii) environmental, economic, and social dimensions (eg, acceleration of climate change, collapse or unexpected growth in certain countries and regions, etc), and (iii) epidemiological dimensions (eg, new health technologies that dramatically reduce case-fatality from NCDs, emergence of new risk factors or reversal of trends in established risk factors, etc). Current research methods and technologies are unable to incorporate all of these "fundamental" types of uncertainty.
Many economic evaluations make use of established health outcomes modeling frameworks that focus on one or at most a few disease states and endpoints. For example, a Markov model of hypertension treatment may focus on incidence and prevalence of -and mortality from -ischaemic heart disease and cerebrovascular disease. A major challenge to developing a state transition model of multiple NCD risk factors is the large number of potential disease endpoints and interactions between diseases (eg, diabetes and cardiovascular disease). For instance, Kontis and colleagues, drawing on the WHO Global Health Estimates nosology, mapped a number of specific causes of death to tobacco use, heavy episodic drinking, and obesity, respectively. 1 Further, micro-level outcomes modelling, while useful for assessing the cost-effectiveness of health technologies for an average individual, does not provide an appropriate reference point for population-level (especially global-level) modelling.
Taking all these factors into account, we developed a population model of NCD risk factor reduction that sought to track the annual changes in mortality (ie, shift in overall chance of survival) that current (2015-2020) adolescents would experience over the long-term assuming:
• Patterns of alcohol and tobacco use in adolescence are correlated with patterns of use during early adulthood and intervening in adolescence causes a proportional reduction during early adulthood; early adulthood use patterns persist, to a first approximation, for an individual's remaining lifetime.
• In the absence of additional intervention, the current prevalence of monthly smoking and monthly heavy episodic drinking among current 20-29 year-olds is representative of the level of risk exposure that today's adolescents will face in the coming years.
• Current age-specific obesity patterns among adults are representative of the life-course "trajectory" of obesity risk that current adolescents will face. For example, the mean body-mass index among 50-59 yearolds in a given country today is what the mean body-mass index among today's adolescents will be four decades from now, in the absence of additional intervention.
• Current cause-specific mortality patterns, and their association with risk factors to which they can be attributed, are representative of risk-outcome patterns in future cohorts. For example, current mortality rates from ischaemic heart disease among 50-59 year-olds in a given country serve as a measure of risk for today's adolescents four decades from now, in the absence of additional intervention.
In demographic terms, these assumptions mean that we replaced a true "cohort" analysis with a "period" analysis because in the population group of interest (adolescents) the measurable effects of NCD risk reduction will be realised much further into the future than any available (cause-specific mortality) forecasting model can reasonably estimate. (WHO and the Institute for Health Metrics and Evaluation produce forecasts of mortality rates by age and cause for 2030 to 2040, but not beyond.
Regarding the cost of interventions (discussed further below), we estimated the cost of scaling up adolescentspecific interventions during the years in which cohort members will fall in the 10-19 age range. We did not carry these costs forward beyond adolescence because we wished to provide costs and health consequences that could be compared for a cohort. It is acknowledged that -from a budget impact analysis perspective -the cost of sustaining adolescent-specific interventions for future cohorts of adolescents will require ongoing investments; however, health impact would be expected to rise in a commensurate manner. On the other hand, for the policy interventions (taxes and regulations), we estimated the full population cost (ie, across all age groups) of scaling up these interventions, since they cannot realistically be targeted to specific age groups. From an implementation standpoint, it is not meaningful to speak of the cost of, for instance, raising tobacco taxes only among adolescents. In this vein, we carried forward the policy intervention costs to the end of the analysis period (2070), in order to take into account that the policy's impact remains in place throughout individuals' life course.
Model overview
Because there are no standard approaches to conducting an analysis wherein multiple risk factors are reduced in order to target scores of disease endpoints, we developed a model that drew on several principles of descriptive epidemiology and demography. A diagram describing the model is provided in Figure A1 .
In brief, this is a static, population-level model that looks at how shifts in the distribution of risk factors relate to shifts in long-term risk of dying from a variety of NCDs. We first estimate the fraction of the mortality rate from each NCD that can be attributed to a shift in the distribution of the risk factor. This is estimated for each age group, sex, and country in the study for each risk factor (changes in mortality from each NCD are added to arrive at allcause mortality reductions).
We then apply this shift in the mortality rate by age, sex, and country to the baseline population mortality profile, which we derive from projections developed by the United Nations Population Division (UNPD). The shift in population survival is then converted to estimates of the number of deaths averted and life-years saved. Our approach to estimating intervention impact follows largely on the potential impact fraction approach as described by Kontis and colleagues. 1 Parameters used in the model are depicted graphically in Figure A1 and described in detail in Table A3 . The impact model was largely developed and carried out in a series of linked Excel spreadsheets; however, calculation of reductions in cause-specific mortality (see below) were carried out in R (version 3.5.0).
Baseline cohort data
To simplify our analysis, we identified a list of 70 countries that would be representative of the global and (World Bank) country income group environment in terms of demography, epidemiology, costs, and current level of intervention implementation. These countries were largely chosen to align with the WHO's 2017 health SDG price tag report, 4 though we added Germany, Japan, Russia, and the United States to this list to ensure that high-income settings were represented in this analysis. We drew on UN Population Division data on population counts by age and sex in these countries in the year 2015; for the purpose of this report, we identified individuals age 5-9 and 10-14 given that these two cohorts represent those who will be "adolescents" (defined for the purpose of this report as individuals aged [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] in the year 2020. Tables A1-A2 provides basic demographic information for countries included in this analysis.
We then extracted estimates of exposure to each of our three risk factors. The exposure measures were chosen to correspond with the effectiveness literature. For tobacco, we used the current prevalence of daily smoking among individuals aged 20-29. For alcohol, we used the current prevalence of heavy episodic drinking within the past 30 days among individuals aged 20-29. For obesity, we used mean population body-mass index (BMI) among individuals aged 20+, assuming that current age-specific patterns represent a risk "trajectory" for today's adolescents in the absence of additional intervention. All data were taken from the most recent papers and online datasets from the NCD Risk Factor Collaboration (NCD-RisC) and related Global Burden of Disease 2016 publications. 5 6 Identifying interventions to prevent NCDs among adolescents We conducted structured literature searches during June-December 2017 to identify relevant tobacco, alcohol, and obesity interventions for adolescents. PubMed, Cochrane, Embase, Web of Science, CAB abstracts, IndMED, Directory of Open Access Journals, Google Scholar, and the New York Academy of Medicine Grey Literature databases were searched using specific strings: Adolescent/Adolescence/young adult/youth/teenage AND Intervention/program/policy AND Tobacco/Smoking/Smokeless tobacco/cigarettes AND 30 days/month/monthly AND cost* Adolescent/Adolescence/young adult/youth/teenage AND Intervention/program/policy AND Alcohol/drinking/beer/wine/spirits AND binge/heavy episodic/grams AND cost* Adolescent/Adolescence/young adult/youth/teenage AND Intervention/program/policy AND Prevention AND obesity/overweight AND BMI/diet/physical activity AND cost* WHO policy documents were also searched, and their relevant citations and recommendations were reviewed. Finally, similar keywords searches were used on Google Scholar to close gaps in the literature.
Titles and abstracts were screened to identify relevant literature. We considered any study that (i) reported a health program or policy dedicated to reducing one or more of these risk factors among adolescents and (ii) contained an economic evaluation (cost or cost-effectiveness data) with outcomes reported in the units described in Table A3 .
We found few original studies originating in low-and middle-income country settings. In total, we retrieved 216 full-text research studies but only used data from eight in our analysis (specific literature cited below where relevant). We identified several policy documents from WHO that were useful in guiding our modeling assumptions.
In the end, our literature search led us to six interventions that were based on adolescent-specific effectiveness data and appeared to be supported by evidence of cost-effectiveness and feasibility of implementation in a low-or middle-income country context. These interventions were also supported by recommendations from Disease Control Priorities, Third Edition (DCP3). 7 
Tobacco use
We identified excise tax increases and point-of-sale (POS) advertising bans as having the highest likelihood impact on tobacco use among adolescents. (For the purpose of this analysis, the tobacco use outcome variable we used was the prevalence of using at least one cigarette over the past month.) Although many countries have a tobacco excise tax, rates remain low relative to WHO's recommendation that 75% of the final sale price of tobacco products be taxes. 8 POS advertising bans reduce youth exposure to tobacco industry messages, and thereby reduce smoking initiation and prevalence among youth. POS advertising bans are often missing from country tobacco control efforts. 8 We defined maximum implementation of the two tobacco policies as (i) rapid achievement of an excise tax hike to the target level of 75% of the final sale price and (ii) full implementation and enforcement of the POS ban in all countries. For tobacco taxes, we estimated the price increase required for each country to reach WHO recommended tax levels based on estimates of the price of the most-sold brand in each country. 9 We then calculated the reduction in adolescent smoking prevalence that would result from the tax hike, based on reviews of adolescent-specific price elasticity data. 10 For the POS advertising ban, we assessed the presence of bans and overall levels of compliance (as currently legislated) by country. 9 We then used estimates of intervention effectiveness from Shang and colleagues to calculate the reduction in smoking prevalence that would result from scaling up the ban to full compliance.
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Of note, the effect size for the POS advertising ban was presented in the literature as an odds ratio. Odds ratios are known to over-estimate effect sizes when health outcomes are common, which poses problems in countries where adolescent smoking prevalence is high (the median male smoking prevalence in our dataset was 20%). To address this issue, we simulated relationships between odds ratios and relative risks (the preferred measure of intervention impact) for the mean, lower, and upper (95% confidence interval) estimates of POS ban odds ratios reported by Shang and colleagues. 11 This was done by using a sequence of prevalence values, calculated odds, and known odds ratios to back-calculate pre-intervention odds and thus pre-intervention prevalence values, the latter of which allowed us to then calculate relative risks. Figure A2 shows the results of these simulations for our base case, best case, and worst case values for intervention effect (blue, green, and red tracings, respectively).
Alcohol use
We identified excise tax increases and advertising bans on alcohol as being most likely to reduce the harmful use of alcohol among adolescents. (For the purpose of this analysis, the alcohol use outcome variable we used was the prevalence of heavy episodic drinking, defined as having five or more drinks in a row on at least occasion during the past month.) While a definitive target for an alcohol tax does not exist to the same extent as it does for tobacco, the WHO modelled a 50% increase over current tax rates in the Updated Appendix 3 (Global Action Plan for NCDs) 12 and in the 2017 resource tool on alcohol taxation and pricing policies. 13 WHO's NCD Progress Monitor 2017 report also assesses each country's current level of alcohol advertising bans. 8 We defined maximum implementation of the two alcohol policies as (i) rapid achievement of an excise tax hike and (ii) full implementation and enforcement of the alcohol advertising ban in all countries. For alcohol taxes, we used the 50% tax increase over the country's current level of alcohol tax implementation as per the WHO's NCD progress monitor report 8 and multiplied it with estimates of effectiveness from literature the effect size to calculate the reduction in heavy episodic drinking prevalence.
14 For the advertising ban, we assessed the presence of bans by country, then we used literature estimates of effectiveness to calculate the reduction in heavy episodic drinking that would result from scaling up the ban to full compliance. 15 
Obesity
We identified excise taxes on sugar-sweetened beverages (SSBs) and school-based physical and nutrition programs as having the highest likelihood of reducing obesity among adolescents. (For the purpose of this analysis, the "obesity" outcome variable we used was mean BMI.) Evidence in support of SSBs taxes is accumulating quickly. Several countries are experimenting with SSB taxes and are beginning to find favourable effects on reducing consumption. School-based programs that encourage physical activity and teach children about nutrition have also shown promise, although most studies have been conducted in high-income countries. In most countries, schools are a logical entry-point for engaging children and adolescents and embedding healthy diet and lifestyle habits.
We defined maximum implementation of the two obesity interventions as (i) uniform execution of an SSB tax and (ii) scale-up of the nutrition and physical activity programs to every adolescent currently attending school. For SSB taxes, we collected SSB consumption data by country, 16 estimates of tax effectiveness, 17 and information on the relationship between SSB consumption and BMI 18 to calculate reductions in population mean BMI. Review of reports from existing SSB tax initiatives suggested that the range of tax hikes being considered was 20-50% of the current price. We chose a more conservative 20% target. We scaled the effect size reported by Malik and colleagues 18 (change in units of BMI per change in 12-ounce serving of SSB) to an effect per 8-ounce serving under the assumption that relationship between change in serving size and change in BMI was proportional.
For the school-based education intervention, we drew on a large trial that quantified the impact of such programs on mean BMI in Chinese schools. 19 We multiplied the average effect size per student by each country's net secondary school enrolment rate to account for the fact that some adolescents do not attend school. Table 1 in the main paper lists the final interventions included in our analysis and the literature that informed our choice of effect size parameters.
Country-by-country adjustments for partially-implemented interventions
In many countries, some of the interventions analysed in this paper have been at least partially implemented, which means that the literature effect sizes cannot simply be applied to the entire population exposed to the intervention(s). To deal with this issue, in some cases we adjusted effect sizes according to the magnitude of the intervention's implementation gap. For the price interventions, this adjustment was not necessary because the effect sizes were reported in standardised units -e.g., a 10% increase in price leads to a 5·6% reduction in smoking prevalence. For the tobacco and alcohol regulations, the effect sizes were reported as changes in individual probabilities of smoking or heavy episodic use, so the individual effect size !"" # was adjusted to remove the effect on the proportion of the population already exposed $%&' #,)*+,-#., already exposed to the intervention:
Where !"" #,/#.*-can be interpreted as the population-level, weighted-average effect of scaling up the intervention to the target level of implementation $%&' #,3*45,3 . For the tobacco and alcohol regulations, $%&' #,3*45,3 was assumed to be 100%, but for the school-based obesity programme it was assumed to equal to the school attendance ratio (and $%&' #,)*+,-#., was assumed to be equal to zero).
Scenario analyses
Due to the known level of uncertainty in many of our model inputs, we conducted two scenario analyses to illustrate the potential range of health and economic outcomes from implementing the NCD interventions separately or in combination. Beyond the "base case" analysis, we identified extreme values of model parameters that would lead to more optimistic conclusions (eg, higher health impact, lower costs), termed the "best case" scenario, and also to more pessimistic conclusions (eg, lower health impact, higher costs), termed the "worst case" scenario.
Ranges of model inputs across these three scenarios are provided in Table A3 . Notably, we did not attempt to incorporate uncertainty in the demographic and epidemiological inputs, since this sort of uncertainty were not presented consistently in the original datasets.
We calculated the overall best-and worst-case scenario as the combination of all best-and worst-case values of parameters (respectively). Admittedly, this approach overestimates uncertainty relative to, eg, Monte Carlo methods based on assumed parameter distributions. However, the objective of this analysis was not to quantify statistical uncertainty (eg, using 95% credible intervals) but rather to illustrate the potential range of costs and health consequences in a small number of computationally less-intensive scenarios.
We note that for some parameters the best-and worst-case values are not "symmetric" around the base case value, leading to asymmetric values for best-and worst-case estimated costs and economic benefits. In large part this is driven by the uncertainty in the level of implementation of the tobacco and alcohol regulatory policies. As described in Table A3 , the estimates of implementation level for these interventions were discrete rather than continuous (scale of 0-10 for tobacco regulation and values of 0% [not implemented], 50% [partially implemented], and 100% [fully implemented] for alcohol regulation). For many countries, the base case parameter value for implementation level was near 0 or 10 (for tobacco) or not implemented or fully implemented (for alcohol), meaning that the worst-or best-case estimates of costs and intervention impact (constructed as described in Table A3 ) would be very similar to the base case. At a global level, this granularity in country-specific values generally averages out so that the aggregate estimates are more symmetric.
Because this analysis was done in two separate environments (Excel and R), it was impractical to conduct a formal one-way sensitivity analysis. However, we explored the potential drivers of differences in economic benefits by looking at input parameters that varied across countries of similar size. Table A4 illustrates how tobacco control policies in Kenya, Turkey, and Vietnam generate divergent economic benefits for roughly the same size target populations.
Country case studies
Supplementing our search for interventions in the global-level analysis, we also did a literature search for data that would guide us tailor the analysis to the real-world policy context in three specific countries, India, Kenya, and Indonesia. We chose these three countries because RTI International had scientific and public health expert collaborators in these settings, including Monika Arora (India), Dorcas Kiptui (Kenya), and Tara Singh Bam (Indonesia). We identified 233 additional records, out of which 11 studies were used in our final analysis to update interventions and model parameters. Based on these findings and discussion with the experts listed above, we made modifications to the analysis for each of these countries as described in Boxes 1 and 2 in the main text. (For the global numbers presented in the main analysis, we used the default model inputs for these three countries rather than these moretailored inputs.) The modifications made to our analysis for these country case studies are outlined in Tables A5-A7 .
Estimating the health consequences of NCD interventions
Our approach to modelling the health consequences of the interventions relied on estimated changes in causespecific mortality for causes of death associated with each risk factor. In order to provide a baseline level of allcause mortality against which to compare reductions in risk factor-attributable mortality, we constructed survival curves for female and male individuals aged 5-9 and 10-14 in the year 2015, looking at the period 2020-2070. This cohort of individuals would have an average age of 15 (range, [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] in the year 2020 and 65 (range, 60-69) in the year 2070. The number of individuals in a cohort surviving to year t + 1 is a function of the population in year t and the mortality rate in year t.
Projected all-cause mortality rates for 2020-2070 by age, sex, and country are provided by the UNPD, and we used these to construct "baseline" (i.e., no additional policy intervention) annual mortality rates based on the mathematical principle above. We took medium projections of all-cause mortality rates by age, sex, and country from the World Population Prospects, 2017 Revision. Because the UN's projection models rely largely on historical trends rather than counterfactual scenarios for accelerated uptake of health interventions, the adolescent survival curves developed from these projections can be assumed to reflect a "business as usual" scenario. Future agespecific mortality rates were mapped to the two five-year age groups separately. For example, in 2031, the average age of 10-14-year olds in 2015 will be 28.5 years, so the projected all-cause mortality for age group 20-24 over the period 2030-2035 (per UNPD) will apply to these individuals. Again, demographic estimates were disaggregated by sex and by country as well as by these two UN age groups.
Whereas our model used annual changes in cohort mortality rates, the UN Population Division only provides estimates of mortality over five-year periods. We interpolated annual mortality rates for each year over 2020-2070 using a modification of the Gompertz functional form for adult mortality:
Where % 3 is the mortality rate in year A. (A time-squared term was added to produce a better fit.) For regression purposes, we assigned the average projected mortality over each five-year period to the midpoint in that period; eg, mortality rates for the periods 2020-2025 and 2025-2030 were assigned to the years 2022.5 and 2027.5, respectively. Predicted values from this regression were generated for each year over 2020-2069, and regressions were done separately by age group (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) , sex, and country. Annual mortality rates were then applied to the starting population size in 2015 (by age group, sex, and country) to calculate the surviving population and life-years experienced during each year over 2020-2069. Figure A2 provides a few representative survival curves.
Next, we estimated the change in attributable mortality rates by age, sex, and country that would occur following proportional (relative) reductions in each of the three risk factors arising from implementation of the six interventions. For each risk factor we estimated the effect sizes !"" # for the policies separately and then in combination:
!"" 3D3*-= 1 − E(1 − !"" # ) .
#F@
Effect sizes were then applied to cause-specific mortality rates using the potential impact fraction approach:
1 Finally, for each risk factor, the sum of changes in cause-specific mortality rates (by age, sex, and country) was then subtracted from the projected all-cause mortality rate described previously to generate new survival curves for each of the various risk factor intervention scenarios (including the best-and worst-case variations). Based on the number of person-years lived and the annual mortality rates in the baseline and intervention survival curves, we calculated "statistical" deaths and life-years over 2020-2070, then deaths averted and life-years gained by the intervention(s).
As an illustration of the magnitude of improvements in premature mortality, we present business-as-usual and intervention survival curves in Figure A3 .
Estimating the financial costs of interventions
We used the WHO's NCD Costing Tool to estimate the financial costs associated with scale-up of the five policy interventions (taxes and regulations). 24 The tool uses a bottom-up costing approach to estimate the cost to plan, develop, and implement policy measures that target NCD risk factors. Policy measures that are assessed within the tool include: (i) bans on tobacco advertising; (ii) bans on alcohol advertising; (iii) increasing tobacco taxes, and (iv) increasing alcohol taxes.
The cost to implement and enforce a sugar-sweetened beverage tax is not included in the tool, and we thus use the tool's assessment of the administrative costs of tobacco and alcohol taxes as a proxy. Moreover, we assume that bans on tobacco advertising stand-in for the more specific tobacco advertising policy measure that we include in our study: bans on advertising at the point of sale.
We generated per-capita costs for each intervention (using the costing tool), updated them to current US dollars using each country's local consumer price index and official 2016 exchange rates, and then applied these unit costs to the total number of cases (cohort size) in each year. We assumed that the policy interventions would be scaled up from current to full implementation over the first five years then be maintained at full implementation until 2070.
For the school-based physical activity intervention, we drew on estimates of the unit cost of the intervention as reported by Meng and colleagues in China. 19 This intervention was reported to cost RMB 180 (US$ 27) per student in 2010 currency. We update to 2016 RMB using China's local consumer price index and then converted the figure to USD using official 2016 exchange rates. To extrapolate these costs to other country settings, we used the method of DCP3 wherein the final estimate of MNOA # (the unit cost of the intervention in country i) would be expressed as:
Where Q is the proportion of healthcare costs that are nontraded, MNOA ST#.* is the "raw" unit cost estimate for the intervention in China (per Ming and colleagues), U # is the GDP per capita in country y, and U ST#.* is the GDP per capita in China. We estimated Q as 0.87 on the basis of detailed cost data from the original study.
As noted above, we assumed this intervention would only be applicable during the years when the current cohort is attending school. (This assumption was also taken for the school-based smoking programme in India that we analysed in the country case study [see Table A5 ].) Again, we mapped the cohort ages to various years (2015-2070) and multiplied the unit cost of the school-based interventions by the number of individuals aged 5-14 in the year 2015 who were expected to be attending school in that year. Table A9 provides estimates of cumulative incremental costs by intervention and by country. We report costs discounted at 3% annually.
Estimation of economic benefits and return on investment
We calculated economic benefits from the intervention(s) using the human capital approach -i.e., each life-year gained is equivalent to current GDP per capita for each country in the analysis. GDP per capita data were taken from the most recent World Development Indicators along with the country income classifications. 26 Table A10 provides estimates of cumulative benefits by intervention and by country. We report economic benefits discounted at 3% annually.
The range of "per-capita" cumulative economic benefits across the 67 low-and middle-income countries included in this study is illustrated in Figure A4 . As noted in Table A4 , the main factors that influenced the benefits in each country were (i) the relative size of the intervention effect (a function of baseline vs. target implementation level), (ii) patterns of cause-specific mortality, which lead to variations in the estimates of deaths averted, and (iii) country income levels, which influence the valuation of mortality improvements.
In the main text and appendix, we present estimates of "return on investment," defined as the ratio of economic benefits to the financial costs required for governments to bring the interventions to scale. Figure A5 illustrates "overall" estimates of return on investment for the entire package of six interventions in the largest countries in each income group. Total costs, economic benefits, and return on investment by intervention and by country for the three country case studies are presented in Table A10 (alternative model inputs described above and in Tables A3-A5 ).
There are at least two potential cost factors that might result in more-or less favourable return-on-investment figures than those presented in this analysis. The first is the potential cost savings resulting from reduced disease incidence. In principle, lower incidence would, over time, lead to lower healthcare consumption, at least for the disease outcomes modelled in this analysis. (It is not clear whether healthcare consumption related to diseases besides NCDs would increase). Including healthcare expenditures averted in our analysis would lead to lower cost estimates. The second factor is the potential increase in consumption due to increased life expectancy. Ideally, increased non-health consumption should be factored into estimates of future costs so as not to overstate the productivity gains associated with improved health. Including future non-health consumption in our analysis would lead to higher cost estimates.
The incorporation of these two cost factors into our analysis poses several challenges. Reviews of costing studies conducted for DCP3 illustrate the limited range of estimates for NCD-related healthcare in low-and middle-income countries. 27 28 In addition, to our knowledge there are no high-quality estimates of disaggregated expenditure in lowand middle-income countries. (The World Bank does produce estimates of household final consumption expenditure, but (i) this dataset does not distinguish between healthcare expenditure and non-healthcare expenditure, and (ii) even if this could be accomplished, the challenge of disentangling healthcare costs averted and additional healthcare costs incurred, raised previously, would still not be resolved.) Despite these limitations in the analysis of costs, we maintain that it is still instructive from the perspective of a public decision-maker to compare the magnitude of costs incurred by government to the magnitude of the health gains (valued in economic terms). We acknowledge that this approach to modelling the costs and economic benefits of these interventions is not strictly consistent with a societal benefit-cost analysis, nor do we claim that our "return on investment" figures represent societal benefit-cost ratios. This study focuses more narrowly on the case for greater government investment in NCD risk reduction and follows largely on the "investment case" approach that has been developed by WHO and others. This study is not, in our view, an "economic evaluation" of alternative health technologies and thus does not require strict adherence to the Consolidated Health Economic Evaluation Reporting Statement (CHEERS).
The choice to value life-years gained using the human capital approach (gain in national income) and present these "benefits" relative to costs is meant to speak to one of the main goals of finance ministries, promoting economic growth. Because of the complex, multi-sectoral nature of these interventions and their consequences (eg, on international trade), a full societal benefit-cost analysis would require novel and highly complex approaches (eg, computable general equilibrium models) that would not be practical given data limitations and would not add substantially to the main purpose of this analysis -to assist in planning and "informed advocacy." Table A1 ) Complete ban on alcohol advertising (print, TV, radio or outdoor)
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. Countries are grouped according to gross national income per capita estimates as provided in the 2019 World Development Indicators (World Bank Analytical Classifications, data for the 2017 calendar year). Risk factor level data are from Ezzati and colleagues (Global Burden of Disease 2015 Study, 2017; NCD-RisC, 2017) and reflect current levels among individuals aged 20-29 (ie, probable levels that today's adolescents will experience in the absence of intervention).
Alcohol advertising is already banned by the government, so an incremental analysis is not relevant in this context.
High body mass index
Reduction in mean body-mass index among adolescents
Addition of 20% excise taxes on sugar-sweetened beverages A 10% increase in price will lead to a 9.4% decrease in consumption, considering an elasticity of -0.94. A f g h a n i s t a n S i e r r a L e o n e H a i t i N e p a l U n i t e d R e p u b l i c o f T a n z a n i a B u r k i n a V i e t N a m S r i L a n k a N i g e r i a I n d i a C a m e r o o n E g y p t C a m b o d i a U z b e k i s t a n U k r a i n e M y a n m a r T u n i s i a P a k i s t a n Y e m e n M o r o c c o S u d a n K e n y a B a n g l a d e s h G h a n a 33 Return on Investment GDP Per Capita
